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Herberts Gesel aft mit beechranlcter Haftung 

Aba tract 

An aqueous coating composition which is self- 
drying or is crosslinked by external agents, processes 
and dispersions for its preparation and its use. The 
coating composition comprises: 

I) 40 to 100% by weight of a film- former in the form 
of an aqueous dispersion of one or mora polyurethane 
resins having a number- average molecular mass <Mn) 
of from 2500 to 1,000,000 and a content of ionic 
groups, groups which can be converted to ionic 
groups, and/or hydrophilic groups of from 5 to 
200 meg per 100 g of solid resin, and at least one 

CH-add group per molecule and a OH-number of 0 to 100 , 
wherein some or all of the Ch-acld groups can be reacted with 
one ore more compounds which are able to react with at least 
two CH-add groups for chain-lengthening, and 



II) 60 to 0% by weight of one or more crosalinkere 
based on compounds which can react with at least two 
CH-acidio groups, based on formaldehyde condensation 
resins and/or polyisooyanatea containing free or 
blocked isocyanate groups, 

the percentages by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments* fillers, organic solvents and/or 
conventional coating additives. 
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Herbert a Geaell achat t ait beachrankter Haftung 

ft gnagag polvurnthane resin diroerflon. BaflHIM for its 
pre paration, and ita una In a gumma coating compositions. 

. 5 The invantion ralataa to vat or- thinnable coating 

compositions, to thtir preparation from polyurathane 
resin diepereiona which ara sultabla for thia purpoaa, 
and to the use of the coating compositions. 

In automotive flnlshas In particular, but also in 

10 other sectors in which coatings having a good decorative 
effect and, at tha same time, good corrosion protection 
ara desired, it Is known to provide substrates with a - 
plurality of coats which are arranged over one another. 
This generally involves applying first a corrosion 

15 protection coat or an adhesion-promoting coat and then a 
stone chip-resistant coat and a coloured coating composi- 
tion, and then applying a transparent coat, i.e. in 
general a clearcoat which contains only transparent 
pigments or none at all. Metallic pigments are often used 

20 in the coloured basscoat, giving so-called metallic 
finishes . 

The industrial practice of automotive finishing 
previously involved the use of conventional coating 
compositions containing a high proportion of organic 

25 solvents. On economic grounds and to reduce environmental 
pollution, efforts are being made to avoid as far as 
possible the use of organic solvents in coatings* 

Coating compositions which contain predominantly 
water as the solvent or diaper a ant, and only contain 

30 small residual amounts of organic solvents, are known. 
Likewise, the use of polyur ethane dispersions (PXI diaper- 
eions) in basecoats is known. For instance, 
KP-A-0 089 497 describes metallic basecoats which contain 
aqueous dispersions of FU. These binders contain ionic 

35 groups in the molecule. They are formed by synthesis of 
an HCO- containing prepolyaor which ia chain- lengthened in 
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aquoouo dia^^fcion with 

EP-5^044 480, DE-A-30 27 198 and DE-3^B 15 459 
describe PU diapereione wher NC0- terminal prepolymera 
art chain-lengthen d with water t give polyurethanea. 
The resulting PU diapereione art employed together with 
othar binders in baaacoat compoaitione , When preparing PU 
diaperaiona via NCO prepolymera, it ia generally not 
poeeible to worX in the abeence of aolventa, aince 
NCO- terminal prepolymera, even of low molecular weight, 
cannot be handled without adding aolventa. 

DE-A-39 03 804 and DE-A-40 01 841 describe a 
chain- lengthening of OH- terminal or amino- functional 
prepolymera ueing polyiaocyanetee. 

In the preparation of the PU diepereione 
deacribed in the above diecloaurea, the chain- lengthening 
o£ prepolymera ie carried out exclueively by the forma- 
tion of C-M or C-0 bonda. No deacription haa pravioualy 
been given of chain-lengthening involving the formation 
of C-C bonda or the utilization of CH-acidic centres, nor 
haa the uae of auch diaper oiona for the preparation of 
aqueoua coating compoaitione. 

EP-A-0 367 051 diacloaea aqueoua PU diaperelons 
which carry carbonyl groups, incorporated by reaction, 
and carboxyl groupe. Theae functional! zed polyurethanea 
are applied from aqueoua diapereion* In the dry film, 
croaalinking takes place via the carbonyl groupe uaing 
polyhydrazidee, with the formation of a C-N bond. Reac- 
tiona at the carbon atom adjacent to the carbonyl group 
are not described. 

The known aqueous coating compositions which 
contain PU dispersions exhibit dlaadvantagea in their 
adhesion to the aubaequent coata of multicoat finishes. 
Problems occur in particular in the damp heat resistance; 
in other words, when the coatings are subjected to 
increased temperature and atmospheric humidity, 
delamination or bliatering ia obaarved. A further dis- 
advantage of auch diaperaiona ia their content of organic 
eolvent. The aolvent content can at beat be reduced by an 
additional dietillation atep in the diaperaion phaae. 
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object of the present invent^^.5 to provide 
low- solvent aqueous coating compositions based on 
polyure thane r sains, which are distinguished by good 
inter- coat adhesion in muUticoat finishes and which addi- 
tionally produce good metallic effects. 

This object is achieved by forming the aqueous 
coating composition, one subject of the invention, which 
is self -drying or crosslink* by means of external agents, 
and comprises: 

I) 40 to 100 preferably 60 to 100 and especially 65 to 100 % by 
weight of a film-former In the form of an aqueous dispersion 
of one or more polyurethane resins having a number-average 
molecular mass (Hn) of from 2500 to 1,000,000 and a content of 
1on1c groups, groups which can be converted to ionic groups 
and/or hydrophillic groups of from 5 to 200 tneq per 100 g of 
solid resin, and at least one CH-ac1d group per molecule, and 
a OH-number of 0 to 100, wherein some or all of the CH-acid 
groups can be reacted with one or more compounds which are 
able to react with at least two CH-acid groups for chain- 
lengthening, and 

II) 60 to 0 preferably 40 to 0 and especially 35 to 0 % by weight 
of one or more crosslinkers based on compounds which can react 
with at least two CH-acid groups or based on formaldehyde 
condensation resins and/or polyisocyanates containing free or 
blocked isocyanate groups, 



the percentages by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
conventional coating additives. 

In component I) there are from 5 to 200 meq 
(milli«quivalente) of ionic groups, groups which can be 
eonvortod to ionio groups, and/or hydrnphiUc group* por 
100 g of solid resin. 

Where the ionic groups are anionic, they are. 
preferably present at more than 15 and lees than 100 and 
particularly preferably at more than 20 and less than 



" * " ziudsas 

60 meq/10<\ g of solid resin. 

Khere^ftfce ionic groups are cationic _^tt>y are 
preferably pl^Rnt at more than 30 and less 150, 
particularly preferably at more than 45 and less than 
100 meq/100 g of solid resin. 

In the case of the hydrophilic gr up*, the 5 to 
200 meg relate to the lowest molecular weight components 
of such groups; for example, in polyethylene oxide 
groups, to ethylene oxide units (such units are also 
called repeating units) . 

Examples of the ionic groups, groups which can be 
converted to ionic groups, and hydrophilic groups con- 
tained in component I) of the coating compositions 
according to the invention are evident from the following 
description relating to the preparation of component I) . 
They are given, for example, for the subsequently defined 
component c) . 

Examples of groups which can react with at least 
two CH- acidic groups are likewise evident from the 
following description, for example in the definition of 

component D) such as nono or polyaldehydes which can be Multi- 
functional aldehydes or condensation products of mnoaldehydes 
and/or d1- and polylsocyanates containing at least 1.5 Isocyanate 
functions per ■olecule. 

The polyure thane resins which contain at least 
one CH- acidic group and are employed in component I) of 
the coating compositions according to the invention can 
be prepared in a variety of ways. It is for example 
possible to use polyurethane resins whose preparation is 
described in EP-A-0 367 051* They are prepared by reac- 
ting 

one or more organic polylsocyanates with 
one or more compounds containing more than one group 
which is reactive with isocyanate, and at least one 
ionic group, group which is capable of ion formation, 
and/or hydrophilic group, 
-. one or more mono- or polyalcohols which contain at 
least one CH-acidic group, 

optionally one or more chain- lengthening agents (e.g. 
amines and/or polyols) and 
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pally one or more polyhydroxy of^punds . 

further route to the preparatSeeJof the disper- 
sion of a polyurethane resin (comp nent I) which contains 
at least one CH-acidic gxoup proceeds according to the 
invention by reacting: 

A) at least one polyurethane resin (component A) which contains 
hydroxy 1 groups and may contain urea groups, contains 
at least one ionic group, group capable of ion 
formation and/or hydrophilic group per molecule and 
has an OH number of from 10 to 150, preferably more 
than 15 and leas than 100, in an anhydrous medium, 
with 

B) at least one compound (component B) which has at least one 
functional group suitable for reaction with at least some 

of the OH groups of the polyurethane resin and addi- 
tionally contains a CH-acid group or forms a CH-acid group during 
the reaction, and 

C) converting of some or all of the groups capable of ion 
formation which are present in the resulting product 
to the ionized form, and transferring the resulting 
product to the aqueous phase. 

The content of CH-acidic groups in a polyurethane 
resin of component Z) containing groups of this type, is 
preferably from 20 to 450 meq and particularly preferably 
more than 40 and less than 300 meq, based in each case on 
100 g of solid resin. 

These polyurethane resins containing at least one 
CH-acidic group have number-average molecular masses of, 
for example, from 2,500 to 1,000.000. 

For direct use in aqueous coating cospositions. those 
polyurethane resins containing CH-acidic groups are used whose 
nutter-average molecular mass (Mn) is preferably from 5,000 to 
500,000. Those having a mneber- average nolecular aass of, for 
example, from 5,000 to 100,000 are preferred for this purpose. 
Particular preference is given to those having a nusber-average 
molecular mass of 
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■ore than 5,000 and less than 50,000 . » % 

Polyureth;^^esins containing CH-acidic groups ajAaving a 
relatively low raKer-average wlecular aass of, for ex^Pe, froa 
2,500 to 50,000 ar preferably subjected to chain-lengthening with 
one or wore compounds which are* able to react with at least two CH- 
acid groups, to furnish enhanced wleculare weights of preferably 
more than 5,000 and less than 1,000,000. 

A further subject of the invention is therefore 
the process below for the preparation of the chain- 
10 lengthened polyur ethane dispersions which can be uaed aa 
component I), and the resulting aqueoua dispersions, the 
process being characterized in that 

- one or more water-dispersible polyurethane resins 
containing ionic groupa, groupa which can be converted 

15 to ionic groups, and/or hydrophilic groups and at 

least one CH-acidic group per molecule and having a 
number-average molecular mass (Mn) of from 2500 to 
50,000 is or are reacted 

- in an aqueous or nonaqueous medium with 

20 - one or more compounds which can react with at leaat 
two CH-acidic groupa (component D) , for chain- 
lengthening, and 

- a reaction product obtained in a nonaqueous medium is 
optionally transferred to the aqueous phase. 

25 m accordance with the invention, a polyurethane 

resin which can be used as a starting material for the 
preparation of component I) and which contains OH groups 
(component A) ' can be prepared by reacting, in an 
anhydrous medium 

30 m) at least one linear or branched compound which carries 
at least two groups which are reactive towards iso- 
oyanate and has an average molecular weight of from 
60 - 10.000, preferably from 60 - 6,000, 

b) at least one organic polyiaocyanate, in particular 
35 diisocyanate, 

c) at least one compound containing more than one group 
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\ whic^fcifl reactive with isocyanate, ajjj^t least one 
lonH^roup, group capable of ion fW*tion and/or 
hydrophilic group, and having number -average molecular 
mass (Mn) of up to 10,000, preferably up to 2,000, and 
an OH/NCO ratio of mora than 1 to 4 : 1. 

In accordance with a preferred embodiment of the 
invention, the abovementioned linear or branched compound 
of component a) is at least one polyol baaed on one or 
more polyethers, polyester* and/or polycarbonatea, 
containing at least two OH groups per molecule and having 
a number- average molecular mass (Mn) of from 
600 - 10, 000, preferably more than 1/000 and 1*08 than 
5,000, with the optional additional uae of one or more at 
least difunctional low molecular weight alcohols and/or 
amines with a molecular mass of below 600 and preferably 
below 400. 

Component A) can, however, also be prepared in 
tha following way. It is possible, for example, to start 
from a prepolymer containing terminal NCO groups, which 
is then reacted with e.g. an aminopolyol. The prepolymer 
is obtained by reacting one or more polyiaocyanates, as 
indicated, for example, for component b) , with one or 
more compounds as indicated for component a) and/or with 
at least one compound as indicated for component c) . 

If desired, the reaction may also involve one or 
more at least difunctional low molecular weight alcohols 
and/or amines having a molecular mass of below 600. The 
NCO prepolymer is then reacted further with a primary or 
secondary monoamine containing at least one OH group to 
convert it to a hydroxy- functional polyurethane. Examples 
of monoamines which can be used are ethanolamine, 
N-methylethanolamine, diethanolamine, 3-amino-l-propanol 
and 2-amino-2-hydroxymethylpropane-l , 3 -diol . 

In a further preferred method, the prepolymer 
containing terminal NCO is prepared as above. However, 
instead of capping the isocyanate groups with a 
monoamine, the prepolymer containing terminal NCO is 
chain- lengthened using an OH- containing polyamine, e.g. 
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N-hydroxye^^.ethylenediamin . Using a euff^ont quan- 
tity of t^^Jchain- lengthening agent to gi^^tn NCO/OH 
ratio of about 1,0, a chain- lengthened hydroxy- tunc ti nal 
polyurethane is obtained which contains lateral OH 
groups • 

All processes for the preparation of 
polyurethanes containing OH groups can be carried out as 
single-stage or multistage processes. 

This procedure is described in, for example, 
EP-A-0 469 389. The preparation processes for 
polyurethane diols mentioned in this reference can be 
used, for example, for the preparation of component A) 
employed according to the invention. 

The polyurethane resin of component A) , con- 
taining hydroxy 1 groups* preferably has m content of 
ure thane groups (-NHCOO-) and optionally urea groups 
(-NHCONH-) of between 10 end 300 milliequivalents per 
100 g of solid resin. 

The polyurethane resin obtained by reacting 
components A) and B) contains radicals bonded via ester 
functions and carrying CH- acidic groups. The following 
formula represents an example of such a resin. 

0 

p— f-0 - C - CH - R a )n 



where R x - H, C t -C,-alkyl, -COO* 
R* m -CN, -C0OR\ -CONR*, MR 1 

-C-R* 

R* m H, linear or branched C x - 0,-alkyl 
p - polyurethane/polyurea polymer 

n - 2 to 5 {- number of ester functions present on the 
structure P which contain CH-acidic groups) . 

The preparation of the aqueous polyurethane 
dispersion can be carried out without organic eolvents at 
any stage. 

The compounds employed as component a) to prepare 
the polyurethane resin A) starting material may be, for 
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exampl^j^a linear or branched polycM ^ejgponent, e.g. 
diola .^(P&rting from a linear diol ccJ^PIenb^ polyols 

having a functionality > 3 can b add d to achieve 
branching in the polymer— The amount of these polyols 
should be chosen such that n gelling occurs during the 
synthesis. 

Possible examples of the polyol component a) are 
polyether polyols of the general formula II: 

H-fO- CCHR 4 ^ • )J)„ (JI) 

in which R 4 - hydrogen or a lower alkyl radical, option- 
ally with various substituents, n « 2 to 6 and a - 10 to 
50 or is even higher, the radicals R* being identical or 
different. 

Examples are poly (oxytetrame thy lene) glycols, 
poly(oxyethylene) glycols and poly (oxypropylene) glycols 
or mixed block copolymers containing different oxytetra- 
methylene, oxyethylene and/or oxypropylene units. 

It is preferable to use those polyether polyol* 
having a molecular weight in the range from 400 to 3,000 
which are obtained without the use of ethylene oxide, 
that ie, in particular, exclusively using propylene oxide 
or tetrahydrofuran. The OH number is preferably between 
10 and 150. 

Further possible examples of the polyol component 
a) are polyester polyols. The polyester polyols can be 
prepared by, for example, esterification of organic 
dicarboxylic acids or their anhydrides with organic 
polyols. The dicarboxylic ajcids and the polyols may be 
aliphatic or aromatic dicarboxylic acids and polyols. 

The low molecular polyols used to prepare the polyesters are, 
for example, diols such as alxylene glycole, for example 
ethylene glycol, butylene glycol, hexanediol, hydrogen - 
ated bisphenol A and 2-butyl-2-ethylpropanediol, neopen- 
tyl glycol and/or other glycols such as dimethylolcyclo- 
hexane. It is however also possible to employ higher- 
functional or mixtures of higher- and monofunctional OH 
components for example trimethylolpropane, pentaerith- 
ritol, glycerol and hexanetriol, polye there which are 



condensatio n ^pr oducts of glycols i&tlQ ^S^St ene oxides , 
and moQOQth^Af such glycols, such as diothy^^L glycol 
monoethyl ether and tripr pyl n glycol monomotfiyl other. 

The aoid component of the polyester preferably 
comprises low molecular , weight dicarboxylic acids or 
their anhydrides, containing 2 to 18 carbon atoms in the 
molecule. 

Examples of suitable acids are phthalic acid, 
isophthalic acid, terephthalic acid, tetrahydrophthalic 
acid/ haxahydrophthalic acid, adipic acid, azelaic acid, 
sebacic acid, fumaric acid, maleic acid, glutaric acid, 
succinic acid, itaconic acid and/or 1, 4-cyclohexane- 
dicarboxylic acid. Instead of these acids it is also 
possible to use, where they exist, their methyl esters or 
anhydrides. It is also possible in order to obtain 
branched polyesters, to add higher- functional carboxylic 
acids, for example trifunctional carboxylic acids, 
trimellitic acid, malic acid, aconitic acid, bishydroxy- 
ethyltaurine and dimethylolpropionic acid, dlKthylol- 
? butyric acid or blsanhydrldes. Polycarboxylic acids which can not 
form cyclic anhydrides are preferred. 

The polyesters preferably have a molecular weight 
of from 300 to 6,000, an OH number of from 20 to 400 and 
an acid number of less than 3 and preferably less than 1. 
It is preferred to employ linear polyesters. 

It is also possible for example to employ as 
component a) polycarbonate dioH, as described in, for 
example, EF-A-0 427 979. These are esters of carbonic 
acid which are obtained by reacting carbonic acid deriva- 
tives, for example diphenyl carbonate or phosgene, with 
diols.. Examples of suitable such diols are ethylene 
glycol, propane-l,2-diol and propane-l,3-diol, butane- 
1,4-diol and butene-l,3-diol, hexane-1, 6-diol, octane- 
1,8-diol, neopentyl glycol, 1,4-bishydroxymethylcyclo- 
hexane, 2 -me thy 1-1, 3 -propanediol, 2,2,4-trimetbylpentane- 
1,3-diol, and also diethylene glycol, polypropylene 
glycol, dibutylene glycol, polybutylene glycols, bis- 
phenol A and/or tetrabromobisphenol . 

Furthermore, polyester polyols, preferably diols 
derived from lactones, can be used as component a) in the 



- 11 - 



10 



inver^^fcx. These products are obtained^fcpr example, by 
the reaction of an £ -caprolactone vith^ePdiol . Examples 
f such products ar described in U3-A-3 169 945. The 
poly lac tonepolyola obtained by this r action are charac- 
terized by the presence of a terminal hydroxyl group and 
by r curring p ly ster units which are derived from the 
lactone* These recurring parts of the molecule may 
correspond to the general formula 



L <chrV ch 2 o - 



in which n is preferably from 4 to 6 and the eubetituent 
R 1 is hydrogen, an alkyl radical, a cycloalkyl radical or 
an alkoxy radical, with no substituent containing more 
than 12 carbon atoms and the total number of carbon atoms 
in the substituent in the lactone ring not exceeding 12. 
15 The lactone used aa starting material can be any 

desired lactone or any desired combination of lactones, 
such a lactone preferably containing at least 6 carbon 
atoms in the ring, for example from 6 to 8 carbon atoms 
and at least 2 hydrogen subotituents should be present on 
20 tha carbon atom attached to the ring oxygen group. The 
lactone used as starting material may be represented by 
the following general formula XV: 



- CH 2 (CR%) n - C = 0 

0 J (IV) 



in which n and R s have the meaning already given. 

25 The lactones preferred in the invention, for the 

preparation of the polyester diols, are tha «-capro- 
laotones in which n has the value 4. The most preferred 
lactone is unsubstituted f -caprolactone, in which n has 
the value 4 and all the R $ substituents are hydrogen. 

30 This lactone is particularly preferred since it is 
available in large amounts and gives coatings having 
excellent properties. In addition, it is possible to use 
various other lactones, individually or in combination. 
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Exam of aliphatic Vliols which ar^Biitable 

for roaction with the lactone include ethylene glycol, 
1,3 -propanediol, 1, 4-butanediol and/or dime thylol eye 1 - 
hexane. 

5 Examples of the iaocyanate- reactive compound' 

which can be employed as component a) for preparing the 
polyurethane resin A) , which can be ueed aa otarting 
material for component X, are 

- poly thioe there containing OH groups and/or SH groupe, 
10 euch ao condensation product* of thiodiglycol with 

itself and/or with other glycols, dicarboxylic acids, 
hxdroxycarboxyllc adds, 

formaldehyde, aminoearboxylic acids or aminoalcohols. 
The products are either mixed poly thioe there , poly- 
thioether esters or polythioetber ester amides. 

15 - polyacetals containing OH groups, for example from the 
abovementioned polyols, in particular diethylene 
glycol, triethylene glycol, 4, 4' -dioxy-ethoxy-diphenyl 
dimethylene, 1, 6- hexanediol and formaldehyde. Suitable 
polyacetals can also be obtained by polymerization of 

20 cyclic acetals. 

- polyether esters containing groups which are reactive 
with isoeyanate. 

Polyamidae and polyester amides containing OH groups, 
including preferably linear condensation products of 
25 polyfunctional saturated and unsaturated carboxylic 

• acids or their anhydrides and polyfunctional saturated 
and unsaturated amino alcohols, diamines, poly amine* 
or mixtures thereof. 

Dihydroxypolyeeter carbonates 

30 - Polyurethanediols which can be prepared, for example, 
either from appropriate carbonatee and diamines or, as 
is usual, from appropriate polyols and polyisocyanates „ 
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- P (me th) acrylatepolyols, particular 
poly (moth) acrylatediole . 

Polybutadiane oil diole. 

These typ«» of compound can be employed alone or 
5 in a mixtura of two or mora tharaof - It ia alao possible 
to amploy compounds which correspond to mora than ona of 
such types (intramolecular mixtures) . 

The low molecular weight compounds which can 
optionally also be used in a) are in particular alcohols 

10 and amines. These are the compounds, known per so from 
polyurethane chemistry, which are in terms of an ieocya- 
nate addition reaction at least di functional, contain 
hydroxyl and/or amino groups and have a molecular weight 
of below 600 and preferably below 300. Suitable compounds 

15 are not only difunctional compounds in terms of the 
isocyanate addition reaction but also at leaat tri- 
functional compounds and any desired mixtures of such 
compounds , 

Examples of such components are low molecular 

20 weight polyhydric alcohols such as ethylene glycol, 
propane-l,2-diol and propane 1,3-diol, butane-1, 4-diol 
and butane-1/ 3 -diol, hexane -1,6-diol, octane-1, 8-diol, 
neopentyl glycol, 1 , 4 -bishydroxyme thylcyelohexane , 
2 -methyl -1,3 -propanediol , 2,2,4- tr ime thylpant ana - 

25 1,3-diol, glycerol, trimethylolpropane, trimethylol- 
e thane, isomeric hexanetriols and pentaerythritol? low 
molecular weight amines such as othylenedlamine, 1/2- and 
1,3-diamlnopropane, 1,3-/ 1/4- and 1, 6-diaminohexane, 
1 / 3 -di amino- 2/ 2 -dime thy lpropane , isophoronediamine . 

30 4/4' -diaminodicyclohexylmethane, 1, 4 -bis (2-aminopropyl) - 
oyclohexane/ or else hydrazine/ hydraxldes and any 
deaired mixtures of such amines or hydrazines; higher- 
functional polyamines such as diathylenetriamine, tri- 
ethylenetriamine, dipropylenetriamine/ tripropylenetetra- 

35 mine/ cycloaliphatic diamines or addition compounds of 
acrylonitrile with diamines/ such as hexamethylene- 
propylenetriamine, tetramethylenepropylenetriamine. 
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isophoronepr^^netriamine, 1.4- or 1,3-cwAliaxane- 
propylenetriSRe r any desired mixtures of ▼JPx poly- 
aminee, and the hydrogeneted derivatives £ auch addition 
compounds . 

As component b) for the preparation of the 
polyurethane diaperaiona it ia poeaible to employ any 
daeired organic polyiaocyanatee. for example diiaocya- 
nates. It ia poseible to employ aliphatic or aromatic 
iaocyanatea, including eterically hindered iaocyanatea. 
Examplea of suitable diiaocyanatee are trimethylene 
diiaocyanate, tetramethylene diiaocyanate, pentamethylene 
diiaocyanate, hexamethylene diiaocyanate. propylene 
diiaocyanate, ethylene diiaocyanate. 2. 3-dimethylethylene 
diiaocyanate, 1-metbyl trimethylene diiaocyanate, 
1,3-cyclopentylene diiaocyanate, 1,4-cyelohexylene diiao- 
cyanate, 1,2-cyclohexylene diiaocyanate. 1. 3-phenylene 
diiaocyanate, 1,4-phenylene diiaocyanate, 2, 4-toluylena 
diiaocyanate, 2,6-toluylene diiaocyanate. 1-iaocyanato- 
methyl-5-ieoeyanato-l,3,3-trimethylcyclohexane. bis- 
(4-iaooyanatocyclohexyl)methane, bis (4-iaocyanatophenyl) - 
methane, 4.4-diiaocyanatodiphenyl ether, 1,5-dibutyl- 
pentamethylane diiaocyanate, tetramethylxylylene diiao- 
cyanate, 2,3-bis(8-1socjanatatooctyl)-4-octyl-5-hBxylcyclohex*ne, 
3(4)-1socyanato«ethyl-l-«ethylcyclohexyl-1socyanate and/or 2,6- 
dl Isocyanateaethyl -capronate. 

It ia preferred to employ non-yellowing and/ or 
eterically hindered iaocyanatea containing from 4 to 25 
and preferably from 6-16 carbon atome, which contain in 
the alpha-position to the NCO group one or two linear, 
branched or cyclic alkyl groups having from 1 to 12 and 
preferably from 1 to 4 carbon atome. The baaic etructura 
can comprtae an aromatic or alicyclie ring or an 
aliphatic linear or branched carbon chain containing from 
1 to 12 carbon atoma. Examplea of auch compounde are 
ieophorone diiaocyanate. bia (4-iaocyanatocyelohexyl) - 
methane, 1,1,6, 6-tetramethylhexamethylene diiaocyanate, 

l,5-d1butylpentaaethylene dllsocyanate, 3(4)-1socyanatomethyl-l- 
aethyl-cyclohexyMsocyanate, p- and a-tetra-aetliylxylylene 
dllsocyanate and/or the corresponding hydrogenated hoaologues. 
If desired, It Is also possible to add small 
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^Hns of higher ^ functional iooc^^^tft. such 
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propojj^^ 

polyiaocyanatea of the biuret or ieocyanurate type, or 
products obtained by reacting an excess of diiaocyanate 
with polyole. However, this procedure is not preferred. 

In accordance with the inv ntion the 1 w molecu- 
lar weight compounds preferably used as comp nent c) are 
those which contain more than one, preferably two or at 
least two groups which react with isocyanate groups, and 
at least one ionic group, group capable of ion formation, 
and/or hydrophilic group. Anionic or anion- forming groups 
are preferred. Suitable groups which react with isocya- 
nate groups are in particular hydroxyl groups and primary 
and secondary amino groups. Suitable acidic groups 
capable of ion formation are carboxy, phosphoric acid and 
sulphonic acid groups. Basic groups which can be con- 
verted to cations include, for example, primary, secon- 
dary and tertiary amino groups or onium groups, such as 
quaternary ammonium, phosphonium and/or tertiary 
sulphonium groups. The anionic groups which are prefer- 
ably to be introduced in accordance with the invention 
are carboxyl groups* they can be introduced, for example, 
by using hydroxycarEoxylic acids of the following general 
formula as component c) x 



(HOVQ(COOH)y 



in which 

0 is a straight or branched hydrocarbon radical having 1 
to 12 carbon atoms and 

x and y are each 1 to 3. Examples of such compounds are 
citric acid and tartaric acid. Preferred carboxylic acids 
are those In which x - 2 and y - 1. Examples of these 
compounds are described in US-A-3 412 054. X preferred 
group of dihydroxyalkanoic acids are a , cr-dimathylalkanoic 
acids of the general formula 
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CH 2 0H 
Q' -X - COOH 

£h 2 oh 



in which 0' i« hydrogen or C s#t -alkyl. The moat preferred 
compound is a, or - dime thylolpr op ionic and butyric acid. 

Further example* of dihydroxyalkanoic acids which 
can be used are dihydroxypropionic acid, diaethylolacetic 
5 acid, dimathylolbutyric acid, dihydroxyeuccinic acid or 
dihydroxybenzoic acid. Xiao suitable are the polyhydroxy 
acide which can be obtained by oxidation of monosaccha- 
rides, for example gluconic acid, saccharic acid, mucic 
acid and glucuronic acid* 
- 10 Examples of compounds containing amino groups are 

a, a-diaminovaleric acid, 3,4-diaminobenzoic acid, 
2 / 4«diaminotoluene-5-eulphonic acid and 4,4-di- 
aninodiphanyl ether -sulphonic acid. 

Acidic polyesters as described in D0-A-39 03 804 

IS can also be employed as component c) according to the 
invention* These polyesters can be prepared by methods 
known to those skilled in the art, as described in, for 
example, Wagner, Sarx; 5th edition; Lackkunstharza; 
(synthetic coating rsslns] ; Xarl-Haneer Verlagj 

20 pp. 86-99. The usual raw materials can be employed for 
preparing the polyesters. 

Sxamplee of thsse are the raw materials mentioned 
for the preparation of the polyesters described under a) • 
It is expedient additionally to use a proportion of tri- 

25 and/or higher -functional components. Trifunctional 
component* which can be used are triola, tricarboxylic 
acids, bisanhydridss, hydroxycarboxylic acids and 
dihydroxyaulphonic acids. Tricarboxylic acide and di- 
hydroxyoarboxylic acids are preferred. These polyesters 

30 preferably have a molecular weight of from 300 to 2,000, 
a hydroxyl number of from 56 to 374 and an acid number of 
from 28 to 187. 



Coinpon nt c) may also comprise nonionic 
hydrd|^.ic polyols. Examples of the^^are compounds 
which^Wntain polyather chains with inco^^ratad ethylene 
oxide unite. They are compounds containing one or two 
hydrogen atone reactive towards isocyanata* and which 
carry, f r example in the side chain, polyether chains 
containing ethylene oxide, or are mixtures thereof. 
Examples include compounds of the general formulae 



r r 

HO - CH - CH 2 - N - CH 2 - CH - OH (v) 
C0-NH-R-NH-C0-0-X-Y-R 6 

HQ - X - Y - R 6 (VI) 

HNR 5 - X - Y - R 6 

(VII) 



in which 

R - the radical resulting from an isocyanate component, 

for example from isocyanates as mentioned above* 
R' m is as defined above, 

R # ■ <V M -alkyl, preferably unsubstitutsd C^-alkyl, 
X m a radical as obtained by removing the terminal 
oxygen atom from a polyalkylene oxide chain containing 5 
to 90 and preferably 20 to 70 chain members, the chain 
members consisting to the extent of at least 40% and 
preferably 65% of ethylene oxide units, and which may, in 
addition to ethylene oxide units, also represent 
propylene oxide, butyl ene oxide or styrene oxide units. 
Among the latter units propylene oxide units are pre- 
ferred* 

Y - -O- or -NR*- , where R* is as dsfined above. The prepa- 
ration of compounds V to VII can be carried out, for 
example, in analogy to US-A-3 920 598, US-A-3 905 929, 
US -A- 4 190 566 or US-A-4 237 264. 

The anionic, cationic or nonionic groups of 
component c) serve to stabilise the aqueous dispersion. 
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Ionic and ^^piionic groups x can bo used gather. 
Stabilizatioll^y ionic groups is preferred. 

To prepare an anionic urethane prspolymer, the 
dihydroxycarboxylic acids are prof err d. Dimethylolpro- 
pionic acid is particularly preferred. Component c) is 
preferably used in an amount f ab ut 0.4 to about 7.5% 
by weight , particularly preferably about 0.8 to 5.0% by 
weight (calculated as carboxyl group COOH) , based on the 
urethane prapolymar according to the invention (solid 
resin) . When the quantity of carboxyl groups is below 
about 0.4%, it is difficult to prepare a stable emulsion. 
If, on the other hand, the quantity exceeds 7.5% by 
weight/ the hydrophilic character of the emulsion 
increases, making it highly viscous and reducing the 
water-resistance of the coating. 

The a moun ts of a) , b) and c) are chosen such that 
the product which results from the reaction contains 
terminal, preferably primary OH groups, i.e. an excess of 
polyol is used. It is possible to use a ratio of OH to 
NCO of mora than 1 to 4:1; the range is preferably from 
1.1 to 2 i 1 and particularly preferably from 1.1 to 
1.7 i 1. Preferred polyurethanes contain less than 280 
milliequivalents of -NHC0O- per 100 g of solid resin. The 
reaction product may be of branched construction, but is 
in general preferably of linear construction. 

The hydroxy- functional reaction product of a) , b) 
and c) is converted with component B) into a polyurethane 
resin that contains CH-acidic groups. In this way, 
CH-acidic groups are incorporated into tha polyurethane. 

Depending on the choice of component B) , the 
products formed may contain, for example, the following 
preferably terminal groups: 

0 o 
_ 0 - C - CHR 1 - C - CH 3 (VIII) 

0 u > 

. 0 - C - CHR 1 - C - OR (IX) 
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. 0 - C - CHfT - CN 

o o 

: 0 - C - CHR 1 - C - MR} (X1) 

in which R l is as defined above for the general formula 
(I) and R* « (VC.-alkyl, linear or branched. 
5 Given a suitable choice of the quantities of 

starting components, it is also possible, using poly-0- 
keto esters having an ester functionality of greater than 
or equal to 2 as component B, to incorporate CR-acidio 
groups into the polyurethane main chain. This can be % 

10 carried out, for example, using diesters of malonic acid 
and triesters of me thane tricarboxylic acid. However, it 
is preferred to use resins which contain CH-acidic groups 
at the chain ends or on side chains, 

the synthesis can be carried out by a variety of 

15 methods known from the literature. For instance, the OH 
groups of ths intermediate of component A) can be 
attached via a C-0 bond directly to a carbonyl centre. 
Examples of auch syntheses are the following reactions! 

1. The rsaction of carboxylic acids with CH-acidic groups 
20 and alcohols with ths addition of conventional 

esterification catalysts or esterif ication auxilia- 
ries, for example dicyclohexylcarbodiimi.de. 

2. The rsaction of activatsd carboxylic acid derivatives, 
such as carboxylic acid esters, carboxylic halidea or 

25 carboxylic anhydridss, with alcohols, for example the 

transssterif ication rsaction 

0 0 0 0 

P-OH ♦ R'O - C - CHR 1 - C - R ? ->A 8 - C - CHR 1 - C - 0 - P ♦ R'OH 
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where P - pcj^^z, R 1 and R* are as defined abmee^and R 1 
-CH, or -OR'^id R 7 is mm defined above. 

3. The reaction of alcohol* with diketones 

i=r 0 0 0 



r 

P - OH + =! 0 -$> CH 3 - C - CH 2 - C - OP 



4. Reactions of alcohol* with dikatana adducta 



0 

CH 0 - C - CH« - C - OP 



X 



descriptive overview ie given in 
J,fl. Witxemann, JOT 62 (1990) , 101. 

Reagents euitable aa component B) for such 
functionalizations are consequently, for example, car- 
boxylic acids containing CH-acidic groups, their 
activated derive tivee euch ae eaters, halidee (e.g. 
chlorides) and anhydrides, diketones and diketene 
adducts, for example: acetoacetic acid; aliphatic 0-keto 
eaters whose alcohol component* are volatile, such as 
methyl, ethyl and tert-butyl acetoacetatej 0-keto- 
carboxylic acida such aa acetoacetic acid; diketene and 
diketene adducts, such ae 2,2,6-trimethyl-4H-dioxin-4- 
pnei methanatricarboxylic acid eaters, such as trimethyl 
or triathyl msthanetricarboxylatei aliphatic cyano acetic 
acid esters, such as methyl, ethyl or butyl cyanoacetate. 
As described above. It may be favourable to react com- 
ponents A and B in the presence of alcohols and option- 
ally of esterifieatlon auxiliariaa. 

The acetoacetic ester derivatives of the poly- 
meric polyols can optionally also be reacted with primary 
or secondary amines, as deacribed in DE-A-39 32 517, to 
give enamines. In this way the CH-acidity can be 
increased. 

The polyurethane resin obtained from A) and B) 
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may conMn groups which can be convertcty^ ions , all or 
some of^^Lch groups can be converted to^^ corr spond- 
ing salts. 

Where the polyurethane reain contains anion- 
forming groups, these can th n be converted by process 
step C) into anions. In this case a tertiary amin is 
preferably used for C) . Examples of suitable tertiary 
amines are trialkylamines , such as trimethylamine, 
triethylamine, triisopropylamine, tri-n-propylamine and 
tri-n-butylamine, N-alkylmorpholines, such as N-methyl- 
morpholine and N-ethylmorpholine, N-dialkylalkanol 
amines, such as N- dimethyl ethanolamine, N- diethyl ethanol- 
amine and N-dimethylisopropanolamine, and mixtures of two 
or more of these compounds. 

Where the polyurethane resin contains cation- 
forming groups, then an acid is preferably used for C) . 
Examples of suitable acids are phosphoric acid or acidic 
phosphoric acid esters, boric acid or organic carboxylic 
acids such as formic acid, acetic acid, propionic acid 
and acrylic acid, dihydroxycarboxylie acids euch as 
lactic acid, dimethylolpropionic acid or citric acid, or 
dicarboxylic acids such as malonic acid, glutaric acid or 
oxalic acid. It is also possible to employ mixtures of 
these acids. However, a quarternization reaction with 
alkylating agents, for example the reaction with alkyl 
halides or epoxides, is also possible. 

The polyurethane resin carrying hydrophilic 
groups can be transferred to the aqueous phase before or 
after chain- linking, and gives a fine polyurethane 
dispersion having an average particle size of greater 
than 10 and less than 2,000 na, preferably pore than 50 and less 
than 500 na. The system can be blaodal and preferably aanoswdal. 

In general, it is unnecessary to use emulaifiera 
to convert the polyurethane xmainm used in accordance 
with the invention to aqueous dispsrsions. However, this 
does not exclude the possible addition of emulsif iers of 
ionic and nonionic type in order to facilitate 
emulsif ication . 

The polyurethane dispersions according to the 
invention which are prepared by reacting components A) 
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anc^ B) and tl^^^ransf erring to water can be ut^^is such 
for the formufftion of aqueous coating composi^Kns. 

The polyurethane resins obtainable from com- 
ponents A) and B) as described above can also be sub- 
5 j cted, using the CH-aoidlc groups, to a chain- lengthen-, 
ing operation. This chain- lengthening can be carried out 
before or after the transfer to the aqueous phase. 

A preferred procedure is to transfer the 
polyurethane resin of A) and B) to the aqueous phase and 
10 then to rtact at least some of the CH-acidic groups 
introduced with B) using suitable chain- lengthening 
agents (component D) ) • In this case the quantitative 
ratios of the reaction components are selected as a 
function of the molecular mass and the content of 

15 CH-acidic groups. 

As mentioned above, the chain-lengthening accord- * 
ing to the invention using component D) may also be 
carried out using a polyurethane resin dispersion as 
described in, for example, EP-A-0 367 051. In this case 
20 at least one organic polyisocyanate is reacted with at 
least one compound containing more than one group which 
is reactive with ieocyanato and at least one ionic group, 
group capable of ion formation and/or hydrophilic group, 
with at least one mono- and/or polyalcohol which contains 
4 25 a CH-acidic group and optionally with one or more chain- 
lengthening agents and optionally with one or more 
polyalcohols . 



The polylRanes can also contain urea groups, e^P if primary or 
secondary amines are used or if an NCO excess is employed followed 
by dispersion in water. The resulting polyurethanes may, for 
example, be dispersed 1n water in the presence of bases such as 
5 anwonla or organic amines. However, it is also possible to react any 
polyurethanes or polyurea resins obtained by other processes with 
the reaction product of A and 8. 

Compound* (component D) suitable for chain- 
lengthening according to the invention are thoee which 
10 react with CH-acidic centres. They must provide the 
possibility for at least two reaction*. 

Examples of compounds suitable for this purpose are: 

1. Aromatic, araliphatic, aliphatic or cycloaliphatic Bono- and 
polyaldehydes which may be present as aonoaers or poly- 

15 mers, preferably aliphatic or cycloaliphatic aldehydes 

having a low degree of steric hindrance and molecular 
weights of from 30 to 500 and preferably from 
30 - 300, such as formaldehyde, acetaldehyde, glyoxal, 
glu t araldehyde , paraformaldehyde , propi onaldehyde , 

20 butyraldahyde, ioobutyr aldehyde, 2-methylpentenal, 

furfural or acrolein. 



2. Aromatic, aliphatic or cycloaliphatic polyiaocyanates 
which are conventional in the chemistry of coatings. 
In addition to the diiaoeyanateo already listed as 
examples under b) , it is also possible to employ 
NCO -containing prepolymsrs or higher- functional 
' isocyanates (having an NCO functionality of > 2) . 
These are, for example, isocyanates of the biuret or . 
isocyanurate type, but also products obtained using an 
excess of diisocyanates by reaction with polyols. The 
polyola concerned may be either of low or high molecu- 
lar weight. Examples of such polyieocyanatea are the 
adduct of 3 mol of isophorone diisocyanate with 
trimethylolpropane, or poly functional NCO-containlng 
prepolymers. The prepolymers should also be understood 
as including, preferably, water-emulsif iable 
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prepolyie^^ which may be stabilized by ^f^c and/or 
nonionlc hydrophilic groups. NCO prepolymere stabi- 
lized by anions are described in, for example, 
EP-A-0 089 497 as a reaction product prior t chain- 
lengthening in the. water phase. 

A further group of suitable aliphatic polyieocya- 
nates can be prepared, for example, by selective reaction 
of silylated polyalcohols with lsocyanatocarboxylic acid 
chlorides. Examples of such ester group-containing poly- 
isocyanates are those based on hexane diisocyanate and 
p ant aery thritol. 

The chain- lengthening reagents which are suitable 
o an be employed individually or in combination. 

The chain- lengthening can also be carried out, at 
least partially, even before the transfer to the aqueous 
phase, but is preferably carried out in the aqueous 
dispersion. For this puxpose it is advantageous if D) has 
good emulsif lability in the dispersion phase. This can be 
assisted, for example, by hydrophilic groups in D) . To 
accelerate the reaction, the mixture can optionally be 
heated to slightly elevated temperatures. 

The chain- lengthening can optionally be carried 
out In the presence of one or more low molecular weight 
compounds, having a molecular weight of < 1,000, which 
also contain CH-acidic groups. They have a functionality 
of a 2, preferably of between 3 and 5, and can thus lead 
to branching. They are designated below as component z) . 

The CH-acidic compounds employed as component E) 
are those containing at least two CH-acidic hydrogen 
atoms which may, for example, come from one or more of 
the following groups, which may be identical or 
differeAti 

hi - CH - h3 

(XII) 

wh.r. hi is Ml.otad from 
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C-.-C-0-, - C - N - CNi " NOg 



where h2 is selected from 

no 0 
- C - C - 0 - C - N - CM, 

and where h3 la selected from 



• 0 0 0 

.8- -C-0-, - C-t-e -H. 

- C t u f alkyl, alkylene, 

the carboxyl or carboxamlde group* defined by the above 
5 radical e hi, h2 and h3 being attached in each case via 
the carbon atom to the CH group, and the CH group being 
attached to an oligomer unit optionally via at leaet one 
of the radicals hi, h2 and/or h3. The CH-aeidic 
functionality of component K) ie on average greater than 
10 or equal to 2 per molecule. If h3 in the general formula 
hee the meaning of a hydrogen atom, then a group of thi* 
kind mey be adequate eince it contains two acidic hydro- 
gen atom*. The CK- acidic functionality of B) ie on 
average greater than or equal to 2, i.e. monofunctional 
IS compound* can alao be employed in a mixture with higher- 
functional molecule*. 

Example* of compounds having a functionality of 
> 2 and an average molecular weight of lees than 1,000 
are acetoacetie acid derivative*, for example eatere or 
20 amide*. Beter* are obtained by, for example, reacting 
polyola, for example trimethylolpropane, pentaerythritol 
or oligo eater* having a functionality of > 2 with 
CH-aoidio carboxylic acid* or derivative* thereof, 
diketene or diketene adduct*. Corresponding amides are 
25 obtained by, for example, reacting polyamine* having a 
functionality of more than 2 with CH-acidio carboxylic 
acid* or derivative* thereof, diketene or diketene 
adduct*. 



2104845 

- 26 - 

The rcacti^f components A) to E) with one ano is 
preferably carried ur without solvent, preferably stepwise by the 
known processes of organic chemistry. For example, the 
polyol component a), the-isocyanate b) and the component 
c) which is polyfunctional with regard to isocyanate 
groups are first of all reacted with one another in the 
absence of solvent. In this context, components a) and b) 
can first be reactad with one another and further reac- 
tion carried out with c) , or all the components can be 
reacted at the same time. The resulting OH-eontaining 
reaction product is reacted further in the absence of 
solvent with D) to give a functionalized ure thane -urea. 

The reaction may preferably be carried out in the 
absence of solvent but may also be carried out in sol- 
vents suitable for polyurethane synthesis and familiar 
par se to those skilled in the art. In this case it is 
advantageoua to distil off the solvents, optionally in 
vacuum, prior to furthor processing. The distillation can 
be carried out at any stage in the process. Small quan- 
tities of residual solvent do not impair the finished 
dispersion. 

The CH-aeid-functionali2ed polyurethane resin 
may, after transfer to the aqueous phase in accordance 

with the process *tep c), be chain-lengthened using component D). 
Chain-lengthening Is optionally carried out in the presence o* 
component £). D) and/or E) should be mixed 

homogeneously with the CH-acidie- f unotionalized 
polyurethane resin. This can be carried out before or 
after the salt formation in tho organic phase, or before 
or after the dilution with water. The chain- lengthening 
reaotion takes place preferably in the aqueous disper- 
sion. 

In the preparation of the polyurethane resin 
dispersion according to the invention, the individual 
components A), B) and optionally D) and E) , and a), b) 
and c) , are reacted with one another in amounts such that 
binder, properties desired by those skilled in the art are 
obtained, ouch as water-dispersibility, viscosity beha- 
viour and film-forming properties. By selecting the 
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nature and^^unt of the components, it ia possible 
to influenc^^roperties such as hardnesB and^reathering- 
resiatance of the coatings obtained from the dispersions. 
The selection of the natur and amount of the components 
can easily be carried out by those skilled in the art on 
the basis of the teaching indicated here, on the basis of 
routine experiments if desired. 

The preparation of the aqueous dispersion of the 
resin, whether chain-lengthened or not, can be carried 
out by known processes. For example, it is possible 
initially to take the neutralized resins and to add water 
to them with thorough dispersion. It is also possible 
initially to take the water phase, containing neutraliz- 
ing agents if desired, and to incorporate the resin with 
stirring. A continuous mode of operation is also pos- 
sible, i.e. the resin, water and neutralizing agent are 
simultaneously mixed together homogeneously in known 
- apparatus, for example a rotor- stator mixer. The transfer 
to the aqueous phase can be assisted by increasing the 

temperature . 

The pH of the resulting polyurethane dispersion 1s 

controlled end may for example, be adjusted to a value between 6 and 
8. The components form a fine opagne or turbid polyurethane 
dispersion. 

The anionio polyurethane dieparsions according to 
the invention, or used in accordance with the invention, 
have an acid number of from 5 to 90 (based on the 
•olide), preferably more than 10 and less than 50. The 
solids content is between 25 and 65% by weight, prefer- 
ably more than 35 and less than «0% by weight. The 
number-average molecular mass (Hn) of the polyurethane 
raains contained in the polyurethane dispereions accord- 
ing to the invention, or those used in accordance with 
the invention, is for example from 2,500 to 1,000,000, 
the lower limit preferably being at 5,000 and particu- 
larly preferably at 20,000 and the upper limit being 
preferably, at up to 500,000. 

Using the PTJ dispersions according to the inven- 
tion, whether chain-lengthened or not. it is possible to 
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prepare 



aqueous 




>w>- solvent coating compoei 




preferably baseco^^compoaitione. For thie purpos^^he 
PU dispersion la admixed, for xample, with pigm nte, 
further binders, additiyes and optionally with small 
5 amounts of solvents. 

The polyurethane component 1 of the coating agents of the 
invention can contain one or more further binders. Examples for such 
binders are usual film forming waterdilutable polyester resins , 
waterdilutable polyacrylate resins and different waterdilutable 
polyurethane resins. They can be reactive or non-functional. They 
can amount from 0 to 95 % by weight of the total resins weight in 
component I. The preferred amount is 0 to 80, particularly 0 to 60 
% by weight. 

Specification and amounts of additional binders are chosen 
1n such a way that preferably a mixture is obtained having an 
average amount of Ionic groups, groups convertible into Ionic groups 
and/or hydrophillc groups corresponding to 5 to 200 meg per 100 g 
rssln solids. 

If desired the additional binder can be precondensed with 
tho polyurethane resins of component I at elevated temperatures. 



containing free carboxyl groups, i.e. polyesters with a 
high acid number. Two basic methods are known of incor- 

30 porating the required carboxyl groups into the resin 
system. The first consists in terminating the 
esterlflcatlon at the desired acid number. With this method 
insertion of sterlcally hindered carboxyllc groups 1s preferred, 
e.g. by condensation with dlmethylol proprionic add. After neutra- 
lization with bases the resulting polyesters are soluble 
in water. The second possibility consists in the forma - 

35 tion of partial eaters of di- or polycarboxylic acids 
with hydroxyl-rich polyesters of low acid number. For 
this reaction it is usual to employ anhydrides of the 
dicarboxylic acids, which under mild conditions are 
reacted with the hydroxyl component, forming a free 



Examples of water-dilutable polyesters are those 
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ThAt r-dilutable polyacryiate As, just 
like the polyester resins described above, may contain 
fre carboxyl groups. These resins ar generally acrylic 
5 or methacrylic copolymers* and the carboxyl groups are 
derived from the acrylic or m thacrylic acid units. 

The additional polyurethane dispersions should be 
understood as including, for example, those described in 
DE-A-36 28 125. These are anionically stabilized 
10 PU dispersions which are formed by reacting polyols, 
diieoeyanatea and ionic compounds and chain- lengthening 
with amines. It is also possible to add PU dispersions 
stabilized by nonionie hydrophilic groups to the coatino 
compositions according to the invention. ^ e * a * er 

dilutable polyester and polyurethane resins can be acrylated or 
grafted by suitable polymerisation reaction in dlspersons. Exanples 
for acrylated PU-dlspersions are described in DE-A-412Z265. 
15 a further group of aqueous dispersions which can 

* be added to the coating compositions according to the 
invention are the dispersions described in 
DZ-A-36 28 124, based on ionic, epoxide group -containing 
polyoondensation products which are reacted with eopoly- 
20 merizable unsaturated monomers. 

When adding further binders, it goes without 
saying that additional ionically stabilized resins and 
dispersions can only be used together with ionio disper- 
sions according to the invention which carry the same 
25 charge, so as not to impair the stability* 

In preparing the coating compositions according 
to the invention it is possible to use various cross- 
linking agents, such as, for example, formaldehyde 
condensation resins, such as phenol- formaldehyde conden- 
30 sation resins and amine -formaldehyde condensation resins, 
and blocked polyieocyanates. The crosslinking agents may 
be used individually or in a mixture . The mixing ratio of 
crosslinking agent to polyurethane resin is preferably 
from 10 : 90 ^o 80 : 20 and particularly preferably from 
35 20 i 80 to 70: 30, in each case based on the weight of 
solids » 

Amine resins which are suitable as crosslinking 
agents include, for example, alkylated condensation 
products prepared by reacting amino triazines and amido- 
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triazin s witl^Ldehydee . Using known inc^^ial 
processes, amines, or compounds which carry amino groups, 
such as melamine, guanamine, acetoguanamine, benzoguana- 
min , dicyandiamide or urea und rgo condensation reac- 
tions, in the presence of alcohols such as methanol, 
ethanol, propanol, butanol or hexanol, with aldehydes, in 
particular formaldehyde. The reactivity of such amine 
resins is determined by the degree of condensation, the 
ratio of the amine or amide components to formaldehyde 
and the nature of the etherif ication alcohol used. 
Examples of such resins and their preparation are 
described in -Houben-Weyl, Methoden der organischen 
Chemie" [Methods of Organic Chemistry]" 1963, page 357. 
These products are readily available commercially. 

It is also possible to use blocked polyieocya- 
nates as crosslinking agents. Any desired polyisocyanates 
can be used for the invention, in which the isocyanate 
groups have been reacted with a compound so that the 
blocked polyisocyanata formed is resistant at room 
temperature to hydroxyl groups and water, but is reactive 
at elevated temperatures, generally in the range from 
about 90 to about 300°C. In the preparation of the 
blocked polyisocyanates, any desired organic polyisocya- 
nates suitable for crooslinking can be used* Preferred 
isocyanates are those containing about 3 to about 36 and 
in particular about 8 to 15 carbon atoms. Examples o£ 
suitable diisocyanates are the diisocyanates mentioned 
above as component b) • 

It is preferred to use polyisocyanates of higher 
isocyanate functionality, such as those mentioned above 
under b) and D) • Examples of these are trie<4-ieooyana- 
tophenyl) methane, 1,3,5-triiaocyanatobenzene, 2,4,6-tri- 
isooyanatotoluene, 1,3, 5- tris <6-ieooyanetohexyl)biuret , 
bis (2 , 5-diisocyanato-4-methylphenyl)methane and poly- 
meric polyisocyanates, such as dimers and trimers of 
diiaocyanatotoluene. Mixture, of polyisocyanates can also 
be used. 

The organic polyisocyanates which are suitable as 
crosslinking agents in the coating compositions according 
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to the inv^^on may also be pr po^|i^43^j^ed. for 
example, frl^a polyol, including a polyeth^^slyol or 
a polyester polyol. As is known, for this purpose polyols 
are reacted with an excess of polyisocyanates to form 
prepolymers having terminal iaocyanate groupB. Examples 
of polyols which can b used for this purpose are simple 
polyols, for example glycols such as ethylene glycol and 
propylene glycol, and other polyols such as glycerol, 
trimethylolpropane, hexanetriol and pentaerythritol, and 
also monoethers such as diethylene glycol and tripropy- 
lene glycol, and polyethers which are conden B ation 
products of such polyols with alkylene oxides. Examples 
of alkylene oxides which are suitable for the condensa- 
tion with these polyols to form polyethers are ethylene 
oxide, propylene oxide, butylene oxide and styrene oxide. 
These condensation products are designated in general as 
polyethsrs having terminal hydroxyl groups. They may be 
linear or branched. Examples of such polyethers are 
polyoxyethylene glycol with a molecular weight of 1,540, 
polyoxypropylene glycol with a molecular weight of 1,025, 
polyoxytetramethylene glycol, polyoxyhexamethylene 
glycol, polyoxynonamethylene glycol, polyoxydeoamethylene 
glycol, polyoxydodecamethylene glycol and mixtures 
thereof. Other types of polyoxyalkylene glycol ethers can 
also be used. Particularly suitable polyether polyols are 
those obtained by reacting such polyols, such as ethylene 
glycol, diethylene glycol, triethylene glycol, 
1,4-butanediol, 1, 3-butanediol, 1, 6-hexanediol and 
mixtures thereof, and glycerol, trimethylolethane, tri- 
methylolpropane. 1,2, 6 -hexanetriol. dipentaerythritol, 
tr'ipentaerythritol, polypentaerythritol, methyl 
glucosides and sucrose with alkylene oxides, such as 
ethylene oxide, propylene oxide or mixtures thereof. 

The blocked polyisocyanates which can be employed In 
accordance with the Invention as crossl Inking agents nay be blocked 
with conventional aonovalent and volatile blocking agents as are 
employed in the chemistry of coatings. Examples of these 
are various alcohols, oximes, phenols, amines, beta-keto 
compounds and phthalimide etc. The polyisocyanates can be 
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blocked in one mc^^le by the same or different bl^^ng 
agents. The crosslinking agents used may also be mixtures 
of differently blocked polyisocyanates, or else polyieo- 
cyanates containing different blocking groups in the 
molecule. 

The blocking of the polyisocyanates may involve, 
for example, the use of any desired aliphatic, cyclo- 
aliphatic or aromatic alkyl monoalcohols which are suit- 
able. Examples of these are aliphatic alcohols such as 
methyl/ ethyl, chloroethyl, propyl, butyl, amyl, hexyl, 
heptyl, octyl, nonyl, 3,3, 5-trimethylhexyl, decyl and 
lauryl alcohol, cycloaliphatic alcohols such as cyclopen- 
tanol and eyolohexanol, and aromatic alkyl alcohols such 
as phenylcarbinol and methylphenylcarbinol. It is also 
possible, optionally, to use small proportions of mono- 
alcohols of higher molecular weight and relatively low 
volatility, these alcohols acting as plasticizers in the 
coatings after their elimination. 

Other suitable blocking agents are oximes such as 
methyl ethyl ketoxiae, acetone oxime and cyclohexanone 
oxltt, and also caprolactaas, phenols, pyrazole derlvates and 
hydroxa»1c acid esters. Preferred blocking agents are «alonic 
esters, acetoacetlc esters, B-d1ketones and ■ethyl ethyl ketoxiae. 

The blocked polyisocyanates are prepared by 
reacting a sufficient quantity of a blocking agent with 
the organic polyisocyanate, with .the optional addition of 
catalysts, so that no further free isocyanate groups are 
present. 

The coating compositions according to the inven- 
tion may also contain polymer microparticles known to 
those skilled in the art. Croeslinked or uncrosslinked 
microparticles may be employed. Examples of such polymer 
microparticles are described in EP-A-0 038 127 and 
EP-A-0 234 362. 

The coating compositions can also contain coating 
additives, for example agents which affect the rheology, 
such as highly disperse silicic acid, phyllosilicatea or 
polymeric urea compounds. Examples of other effective 
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thickener P water-soluble cellulose et)^B such as 
hydroxyethylcellulose, methylcelluloae or carloxymetbyl- 
cellulOBe, and/or synthetic polymers containing i nic 
groups and or groups having an associative eff ct, such 
• p lyvinyl alcohol, poly (math) acrylamide, 
poly (math) acrylic acid, polyvinylpyrrolidone, 
styrene/maleic anhydride or ethylene/maleic anhydride 
copolymers and thair derivatives, or else hydrophobically 
modified ethoxylated polyurothaneo or polyaorylates . 
Besides these, antideposition agents, levelling agents, 
light stabilizers, antifoaming agents, Cor example 
ailicone-eontaining compounds, wetting agents and 
adhesion promoters can be employed. Wetting agents are 
understood as including known pasta resins, as described 
for example in DB-A-40 00 889, which can be employed for 
the batter dispersion and grinding of the pigments. 
Catalysts can optionally be employed to accelerate 
curing, but curing is also possible using thermal energy, 
without the use of a catalyst. 

Suitable solvents to ba present in low amounts 
ara conventional coating solvents, which may come from 
the preparation of the binders or be added separately. 
Examples of such solvents are mono- or polyhydrie aloo- 
hols, for •xampla propanol, butanol and hexanol, glycol 
ethers or asters, for sxampla diethylene and dipropylene 
glycol di<C».,)alkyl ethers, ethoxypropanol; butyl glycol, 
glycols such as ethylene glycol, propylene glycol and its 
oligomers, N-methylpyrrolidone, and ketones such as 
methyl ethyl ketone, acetone and cyolohaxanone, aromatic 
or aliphatic hydrocarbons, for example toluene, xylene or 
C,-C M linear or branched aliphatic hydrooarbons . 

Via the number of solvents, influence may ba 
exerted on the flow and viscosity of the coating composi- 
tion. The evaporation characteristics can be influenced 
by the boiling point of the solvent mixture employed. 

Examples of suitable pigments are inorganic 
and/or organic colour pigments and/or effect pigments 
such as, for example, metallic or pearleecent pigments. 
Examples of such pigments ara those of copper or its 
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allays, aluminiJs^ at 1/ or multilayer silicates ed 
with metal oxides. These can be used individually or in 
a mixture- Preference is given to the employment of 
aluminium pigments- The -quantity is betw en 0.5 and 15% 
by weight based on the coating comp sition. If the PU 
dispersions are used as sole binders, the preferred 
metallic pigments are thoee commercially available metal 
powders which are specifically pretreated for aqueous 
systems. The metal powders can be employed together with 
one or more further nonmetallic pigments or dyea, for 
example microfine titanium dioxide or finely dispersed 

silicic acid. 

Known organic or inorganic colour pigments can be 
employed as further pigments. Examples of colour pigments 
are vat dyes, quinacridonee, perylenes and phthalo- 
oyaninea. Examples of inorganic pigments are carbon 
black, titanium dioxide or iron oxide pigments, and 
transparent pigments such as micronized titanium dioxide 
and microniased barium sulphate or silicon dioxide. As an 
option/ it is also possible to add extenders such as 
kaolin, mica, chalk, barium sulphate, silicic acids or 
ground quartz . Solid-colour basecoats are preferably 
prepared using these colour pigments. 

The coating compositions according to the inven- 
tion can be prepared by methods which are known per ee. 
For example, the pigments and/or extenders can be dis- 
persed in a proportion of the binder dispersion and 
can be grinded. In this case specific paste resins can also be 
employed. The viscosity can be adjusted to a suitable 
value by adding water or, if desired, solvent. Grinding 
can be followed by the addition of the further coating 
components, for example a further PU dispersion, addi- 
tional binders, croaslinking agents, agents affecting 
rheology, antifoama, anti-pi tting agents, levelling 
agents, oatalyats or solvents. The solids content and pH 
o£ the coating composition are adjusted if desired. Care 
. should be taken that the components used are mutually 
compatible and produce a coating composition which is 
stable on storage. 
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H of tho coating compositions ^p^ref erably 
from 6.5 to 8. The finished coating compositions 
g nerally have a solids, cont nt of from 10 - 45% by 
weight, and their viscosity (using the DIN 4 flowcup) is 
5 from IS to 35 see. Their water content is from 5S - 90% 
by weight and the content of organic solvents is from 
0 - 20% by weight, preferably below 10% by weight and 
particularly preferably below 5% by weight, in each case 
based on the overall coating composition. 
l0 The solids content and the viscosity can be 

matched directly prior to use to the particular applies- 

tion conditions. 

The binders are particularly suitable for the 
preparation of coating compositions for the colour- 
15 imparting basecoats. Howsver, it is also possible to use 
them to prepare other coating compositions, for example 
primers, fillers or stonechip-resistanee coats. In this 
* context the selection of the pigments and additiveB and 
their concentration are adapted to the particular use 

20 intended. 

The invention also relates to a process for the 

preparation of a multicoat finish, in which, for example, 

any primer or adhesion coat is applied to a substrate, 

optionally as the first coat. This coat can preferably be 

25 produced from water- thinnable coating compositions. A 

ooloured basecoat is applisd to this first coat using the 

coating composition according to the invention. This 

beseooat is either dried under hot conditions or the 

process is continued, after an optional brief flash-off 

30 time, by a wet-on-wet method. On top of the latter coat 
a olearcoat is applied. Suitable clearcoats are in 
prinoipla all known coating compositions or thoee which 
do not contain transparent pigments. In thie context it 
is possible to use conventional 1- or 2 -component 

35 ooatings containing solvent, or water- thinnable clear- 
coats, powder clearcoats or radiation-curable coatings. 
The basecoat and olearcoat layers are preferably applied 
by a wet-on-wet method. 

After application the cleareoat and optionally 
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the basecoat *J*e preferably dried at elated 
temp raturc. Thawing conditions for the tcpco<^yer 
(basecoat and clearcoat) depend on the clearc at system 
used. They may be at from 20 to 150*C. For refinishing 
5 purposes, for example, temperatures from 20 t 80'C are 
preferred; for the purposes of OEM finishing the pre- 
ferred temperatures are over 100'C, for example more than 
110 °C. The coating coupositlons of the Invention can be 
formulated as one component or two component systems. 

The invention also relates to a substrate coated 
10 with a multicoat finish which has been obtained by the 
application of at least one primer layer, based prefer- 
ably on a water- thinnable coating composition, the 
application of a colour -imparting basecoat with a coating 
composition according to the invention, the optional 
IS drying of the basecoat and the application of a trans- 
parent coating composition as a topcoat, and the sub- 
sequent heating of the coated substrate. If desired, it 
is also possible to supplement this multicoat finish with 
additional coats. 
20 The multicoat finish according to the invention 

has a good surface. The adhesion between the coats and 
the basecoat is good, and no delamination faults are 
evident even on exposure to a damp atmosphere. The 
invention is particularly suitable for use in automotive 
25 finishing (OEM finishing and refinlshing) . 

Suitable substrates are metallic and plastics 
substrates. The substrates known in the automobile 
industry are particularly suitable, for example iron, 
zinc, aluminium, magnesium or alloys thereof, and 
30 polyuro thanes, polycarbonates or polyolefins. The latter, 
may if desired be coated with primers. The coating • 
compositions according to the invention are, however, 
also outstandingly suitable for coating other substrates, 
in particular mineral substrates such as concrete and 
35 wood, and for coating sheets (plastics and paper sheets) 
and for producing thin coats for adhesively bonding two 
or more substrates. 

The coating compositions formulated with the 
polyurethana resin dispersions according to the invention 



are dist iohed by good storage stabili^^r The water- 
dilutability of the dispersion is not a problem; the need 
for cosolvents is minimal. The c ating compositions 
formulated in accordance with the invention exhibit 
5 excellent atomization characteristics on spray applica- 
tion. The production of multilayer coatings results in 
very good interlayer adhesion. In the formulation of 
metallic coatings, good metallic effects are obtained. 

The invention is illustrated in more detail below 
10 on the basis of exemplary embodiments. 



EBlPttatlttai dispersion 1: 

518 g of a polyester of hexanediol, neopentyl 
glycol i adipic acid and ieophthalic acid, having a 
hydroxy 1 number of 130 and an acid number of below 3, and * 

15 54 g of dimethylolpropionic acid are dried for 1 h at 
100°C in vacuo. The polyester is then cooled to 80 °C and 
178 g of isophorone diisocyanate are added at a rate such 
that the reaction temperature does not exceed 85 D C. The 
reaction mixture is held at this temperature until no 

20 further free NC0 groups can be detected. When this 
condition is reached the addition of 75 g of ethyl 
aoetoacetate is commenced. After addition is complete, 
the temperature is raised over a period of 1 h to 140°C, 
and the mixture is held at this temperature until no 

25 further distillate is collected. In order to remove the 
residues of eliminated alcohol and unreacted ethyl 
aoetoacetate, a vacuum i» briefly applied. To disperse 
the aoetoaoetate-funetionalized polyurethaae in water, 
first of all 20.2 g of triethylamine are added, and 

30 stirred in thoroughly, and then a stable dispersion is 
produced of 1221 g of deioniaed water, giving a solids 
content of 40% by weight. For chain- lengthening, 17 g of 
formaldehyde solution (37% by weight) are added and 
stirring is continued for 2 h. 
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Analytical chara iatica: Acid No. (mg of KOB/g)^^ 

dH valua : 7 



pH valuo : 7.2 

Stoving residu 
(30 min at 150°C) : 39.6% 
by weight 



Polvureth nne dispersion .2: 

641 g of a commercially available caprolactona- 
diol having a hydroxyl number of 112 and 48.2 g of 
dimethylolpropionic acid are dewatored in vacuo for 1 h 
at 110°C. The mixture is cooled to 80 "C and 177.6 g of 
iaophorone diisocyanate are added at a rate such that the 
temperature does not exceed 85 The reaction mixture i« 
held at this temperature until no further free iaooyanate 
can be detected. The reaction mixture ie heated to 100»C 
and 76 g of tert-butyl acetoaeetate are added dropwise. 
The temperature ie raised over a period of 1.5 h to 150»C 
and maintained until no further diatillate ie collected. 
To remove the residues of tert-butanol and unreacted 
•tarting material, a vacuum ie applied. 

To enable a dispersion of the resin, it Is 
neutralised with 19.2 g of methyldiethanolamine. Using 
1,383 g of fully deionised water, a fine stable disper- 
sion with a solids oontent of 40% by weight is prepared. 
For chain- lengthening, 41 g of a 25% strength by weight 
solution of glutaraldehyde in water are added and the 
mixture is stirred for 2 h. 

Analytical characteristics t Acid Ho. (mg of JCOH/g) : 25 

pH ' 7 « 1 

Stoving residue 
(30 min at 1S0«C> : 39.8% 

by weight 



ffffvurathifflie *<ape*aien 2at 

The procedure as described under 2 is followed, 
except that the polyol component used is a commercially 
available polycarbonate diol having a hydroxyl number of 
112. 
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Analyticag^aracteristica: Acid Mo. (igoA/g): 25 

pH ~ t 

Staving reaidue 
(30 min at 150 4 C) : 39.7% 

by weight 

Polyuret han* diBoaraion 3s 

74B g of a polyester of diethylene glycol, 
hexanediol, adipic acid and ieophthalie acid having a 
hydroxyl number of 60 and an acid number of less than 3 . 
together with 80.4 g of dimethylolpropionic acid, are 
dewatered for one hour at 100 »C. The mixture ia cooled to 
80»C and 209 g of bis (4- iaocyanatocyclohexyl) methane are 
added at a rate euch that the temperature dose not exceed 
85 'C The reaction temperature ia maintained until no 
further iaocyanate groups can be detected. For functiona- 
lization, 88 g of tert-butyl acetoacetate are added to 
the reaction mixture, the subsequent procedure being as 

described for 2. 

For the tranafer of the resin prepared in this 
way, the resin is added with thorough stirring to 1,619 g 
of fully deioniaad water containing 34 g of methyl- 
diethanolamine. A fine dispersion la formed having a 
solids content of 40% by weight. 

Analytical characteriatiesi Acid Mo. (mg of KOH/g) » 35 

pH • 7 - 2 

Stoving residue 
(30 min at 150'C) < 40.1% 

by weight 

Polvurathane diaperBipn 4.t 

The procedure of the preparation of the resin 
■tags is as described for 3, except that the tranafer to 
the dispersion is carried out using a rotor/stator nixer. 

489 g of a polyester of neopentyl glycol, pen- 
tanediol and adipic acid, having a hydroxyl number of 90, 
together with 75 g of dimethylolpropionic acid are dried 
for one hour at 100°C. 178 g of iaophorona dliaocyanate 




2104845 



are then added aM°C at a rate such that the teAa- 
ture does not exceK 85 °C. The reaction mixture is^Kld 
at 85"C until no further free isocyanate can he detected. 
Functionalization is then carri d out as in 1, using 
51.6 g of ethyl acetoacetate. 

For conv rsion to an aqueous dispersion. 22.6 g 
of triethylamine are first added and Btirred in 
thoroughly and then 1,194 g of fully deionised water are 
metered in. A fine polyurethane dispersion 1b formed 
having a solida content of 40% by weight. 

For chain-lengthening, 16 g of glyoxal (30% by 
weight in water) are added and stirring is continued for 
2 hours. 

Analytical characteristics: Acid No. (mg of KOH/g) : 40 



BfllttiEHftMfl dispersion. 6: 

409 g of a polyester of neopentyl glycol, pen- 
tanediol and adipic acid (having a hydroxyl number of 90) 
together with 75 g of dime thy lolpropionic acid are dried 
for one hour at 100 "C. 178 g of isophorone diisooyanate 
are then added at 80°C at a rate such that the tempera- 
ture does not exceed 85»C. The reaction mixture is held 
at 8S'C until no further free iaocyanate groups can be 
detected. Funationaliaation is then carried out using 
45 g of ethyl cyanoacatata. 45 g of ethyl cyanoacetate 
are added at 80"C and the temperature is raised over a 
period of 2 h to 160°C. This temperature is maintained 
until the reaction ceases. To remove residues of un- 
reacted starting material and ethanol, a vacuum is 
applied for a short time. For transfer to the aqueous 
dispersion, first of all 22.6 g of triethylamine are 
thoroughly incorporated. A fine aqueous dispersion is 
then prepared using fully deionised water. 

For chain- lengthening, 16 g of glyoxal solution 
(30% by weight in water) are added and the mixture is 



PH 

Stovlng residue 
(30 min at 150 °C) 



i 7.3 



i 39.5% 
by weight 
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atirred f h. 



Analytical characteristics $ Aeid No. <mg of KOB/g) : 39 

' P H « 7.4 

St ving residue 
(30 min at 150«C) : 39.5% 

by weight 

pQlvureth ^" fliflBflEfliSP 7; 

A urethane diol is first prepared as described in 
Example 1, from 518 g o£ polyester, 54 g of dimethylol- 
propionie acid and 178 g of isophorone diisocyanate; this 
urethane diol is subsequently funetionalixed with 75 g of 
ethyl acetoaeetate. 

Prior to neutralisation with 20.2 g of triethyl- 
suftine, 10 g of trimethylolpropane triacetoacetate ere 
added to the resin, and the mixture is thoroughly 
homogenized. Then the stated amount of neutralising agent 
is added and a stable fine dispersion having e solids 
content of 40% by weight is prepared using 1221 g of 
fully daionixed water. 

For chain- lengthening, 19.7 g of formaldehyde 
solution (37% by weight in water) are added, and the 
mixture is stirred for 2 h. 

Analytical characteristics* Acid Ho. (ng of KOB/g) t 30 

pH « 7 - 3 

Stoving residue 
(30 min at 150'C) i 40.2% 

by weight: 

Poimireth j,nft lsffl* yl>ioB 8 ' 

In a reaction vessel with stirrer, internal 
thermometer, heating and a reflux condenser, 250 g of a 
linear polyester (composed from edipic acid, isophthalic 
acid and hexanedioli hydroxyl number 77, aeid number 10) 
are heated with 80 g of methyl ethyl ketone and 53.3 g of 
H-methylpyrrolidone to 70-C, and at this temperature 74 g 
of hydrogenated bisphenol A and 28.3 g of dimethylol- 
propionic acid are added. The batch is heated to 120 -C, 
stirred at this temperature for half an hour, and 
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dewatered in vacuc^^6.7 g of hexamethylene diisocy^^e 
are then added at 70 °C, After the exothermic reacWon 
<< 90°C) has subsided, the batch is h Id at 90°C until a 
free isocyanate content o'f 1.8% is reached. At this point 
in time, 41 g of an adduct of 1 mol of n opontylglycol 
and 1 mol of ethyl acetoacetat are added. The mixture is 
stirred at 90 °C until no further free isocyanate groups 
can be detected. 

The mixture is neutralized at 60*C using 18.1 g 
Of triethylamine and a fine polyurethane dispersion 
having a solids content of 30% by weight is prepared 
using 1/242 g of fully deionized water. This dispersion 
is chain- lengthened using 8.5 g of glyoxal (30% by weight 
solution in water), by stirring the mixture for 3 hours 
at room temperature. 

Analytical characteristics: Acid No. (mg of KOH/g) i 24 

pH ' 7.3 

Stoving residue 
(30 min at 150 *C) ; 29.6% 

by weight 

Based on the polyurethane dispersions 1 to 8 
described, aqueous basecoats were formulated by way of 
example . 

As a preliminary test for automotive OEM 
finishing the basecoats are applied to test panels which 
have been pre treated as follows: 

1. degreasing 

2. pretreatment (e.g. phosphatization) 

3. application of a corrosion protection coat with a 
commercially available cathodio electrodepoaition 
primer, and subsequent drying under hot conditions 

4. coating with a commercially available automotive 
production-line filler, followed by drying. 

The basecoat (10 to 15 ;im dry film thickness) is 
flushed off for 10 minutes at room temperature and then 
subjected to preliminary drying for 6 minutes at 80 in 
a circulating-air oven. It is then coated over with 
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various i^ttcoata (30 to 50 f*m dry film t^Aneso) , and 

the compete topcoat layer, comprising Taeecoat and 
elearcoat, ia dri d together at 130°C in a circulating- 
air oven. The elearcofcts are, on the one hand, 
commercially availabl 1 -component polyester or poly 
acrylate/melamine resin systems end, on the other hand, 
commercially available 2-component isocyanate formula- 
tions. 

The basecoats containing the polyuretbane disper- 
sions according to the invention are distinguished by the 
following favourable application properties: water- 
dilutability without problems, low cosolvent requirement, 
outstanding atomization characteristics on application 
using a cup- type spray gun, and an excellent metallic 
effect. 

The dispersions according to the invention have 
also been used in coating compositions for coating 
plastics and in automotive refinishing, with the specific 
substrates and application conditions being taken into 
account. The coating procedure was distinguished by the 
same outstanding features as described above. 
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Horberta G sellachaft mit beschrankter Haf tung 

1. Aqueous coating composition which is self -drying 

or crosalinks by means of external agents, comprising 

I) 40 to 100% by weight of a film- former in the form of 
an aqueous dispersion of one or more polyurethane 
resins having a number -average molecular mass (Mn) of 
from 2,500 to 1,000,000 and a content of ionic groups, 
groups which can be converted to ionic groups, and/or 
hydrophilic groups of from S to 200 meq per 100 g of 
.olid resin, and at least one CH-acidic group per 
molecule, and a OH-number of 0 to 100, wherein some or all of the 
CH-acid groups can be reacted with one or more compounds which 
are able to react with at leaat two CH-acid groups for chain- 
lengthening, and 



II) 60 to 0% by weight of one or more crosslinkers 
based on compounde which can react with at least two 
CH-aaidic groups, based on formaldehyde condensation 
0 resins and/or polyiaoeyanates containing free or 

blocked isocyanate groups, 

the percentages by weight of I) and II) relating to the 
resin solids content and adding up to 100% by weight, 
and optionally pigments, fillers, organic solvents and/or 
25 conventional coating additives. 

2. Aqueous coating composition according to Claim 1, 
in which the compounds of component I) and/or II) whioh 
can react with at leaet two CH-aoidic groups are 
aldehydes containing one or more aldehyde functions 

30 and/or free or blocked polyiaoeyanates containing an average at 
least 1.5 i80cyanate functions per molecule. 

3. Aqueous coating eompoaition according to Claim 2, 
in which the aldehyde is formaldehyde and/or glyoxal and 
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the polyiso^inate is a diisocyanate. ~ 

4. Aqueous coating composition according to one of 
the prec ding claims, in^which the polyurethane resin is 
chain-lengthened via the' CH-acidic groups and haa a 
number-average molecular maas (Mn) of from 30,000 t 
1,000,000. 

5. Aqueous coating composition according to one of 
Claims 1 to 3, in which the polyurethane resin containing 
CH-acidic groups has not been chain-lengthened and has a 
number-average molecular masa (Mn) of from 5000 to 
50,000. 

«. • Aqueous coating composition according to one of 
Claims 1 to 5, which contains in component I) one or more 
additional binders in an amount of op to 95 % by weight of the 
resin solids contsnt of component I). 



l5 7# Aqueous coating composition according to one of 

the preceding claims, in which component I) contains one 
or more di- and/or polyamines containing primary and/or 
secondary amino groups. 

6. Process for the preparation of an aqueous diaper- 

20 sion of polyurethane resins which is suitable as compo- 
nent I) according to one of Claims 1 to 4, having a 
number-average molecular mass (Mn) of from 5000 to 
1,000,000 and a content of ionic groups, groups which can 
be converted to ionic groups, and/or hydrophilic groups 
25 of from 5 to 200 maq per 100 g of solid resin, charac- 
terized in that 

- one or more water-dispersible polyurethane resins 
containing ionic groups, groupa which can be converted 
to ionic groups, and/or hydrophilio groups and at 
30 least one CH-acidic group per molecule and having a 

number- average molecular mass (Mn) of from 2500 to 
50,000 is or are reacted 



